Introduction {#Sec1}
============

Radical retropubic and radical perineal prostatectomy were the mainstay of surgical treatments for clinically localized prostate cancer until the late 1990s when the development of laparoscopic approaches were reported \[[@CR1], [@CR2]\]. With the open approaches, the peritoneal cavity is not entered, limiting the sequelae of a vesicourethral anastomotic leak. Anastomotic leaks are noted to occur from 3 to 33% \[[@CR3]--[@CR5]\] when routine cystograms are performed prior to catheter removal, however little more than continued catheter drainage is required for these patients.

With the advent of laparoscopy and robot-assisted laparoscopy, more surgeries for clinically localized prostate cancer are being performed intraperitoneally. Although infrequent, vesicourethral anastomotic leaks may result in significant morbidity. The chemical and metabolic derangements created by urine within the peritoneal cavity may lead to prolonged ileus formation, longer hospital stays, and elevated serum creatinine \[[@CR6]--[@CR8]\]. To date minimal data are available on this problem. Herein we present our experience with urine leaks after robot-assisted laparoscopic prostatectomy (RALP).

Materials and methods {#Sec2}
=====================

Over a period of 24 months, 135 men underwent RALP for clinically localized prostate cancer. The anastomotic technique employed was the single-knot technique described by van Velthoven \[[@CR9]\]. In the first 110 men, when an enlarged bladder neck was encountered it was closed anteriorly when the vesicourethral anastomosis was completed. In our last 25 patients, a posterior bladder neck tailoring stitch was incorporated with the vesicourethral anastomotic suture prior to the anastomosis being performed. This minimizes any size discrepancy between the urethra and the bladder neck and facilitates a watertight anastomosis.

As our routine practice, on the morning of postoperative day 1, any patient with a surgical drain output greater than 50 cm^3^ over the previous 8 h period underwent a creatinine level from the drain. Any drainage creatinine greater than two times the serum creatinine was considered an anastomotic leak. The surgical drain is maintained until the drainage is less than 30 cm^3^ over an 8 h period for two consecutive periods, or if a cystogram demonstrates no extravasation. The urethral catheter is maintained for a minimum of 7 days. If anastomotic leakage is demonstrated by a cystogram or suggested by an elevated creatinine level from the surgical drain, the urethral catheter is left indwelling.

Data analysis {#Sec3}
=============

Our prostate cancer database is prospectively maintained for all patients with pathologically confirmed prostate cancer. A subset database is also prospectively maintained for patients undergoing surgery. After the first 110 robot-assisted laparoscopic prostatectomies, a retrospective database review was performed to analyze patients that developed vesicourethral anastomotic leaks versus those that did not develop this complication. The data were analyzed using an independent *T*-test with Levine correction for equal variance assumption violation.

Results {#Sec4}
=======

According to our criteria, 22 of the first 110 patients (20%) developed an anastomotic leak. The patients were retrospectively analyzed in two groups, those with and those without anastomotic leaks. In the two groups, there was no statistically significant difference in age, height, weight, prostate volume, and pre-op hemoglobin. The patients with leaks did have a higher rate of prior abdominal surgery (50 vs. 36%), higher average pre-operative PSA values (7.6 vs. 6.1), higher rates of previous biopsies (27 vs. 17%), and a higher average BMI (29.6 vs. 27.8). Intraoperative differences included an average 40 min longer operative time and 91 cm^3^ higher average EBL in patients with leaks. The transfusion rate was higher in the leak group at 18 versus 1% in the no leak group (see Table [1](#Tab1){ref-type="table"}). Table 1Leakage versus no leakage patients No LeakageLeakage*p* value^a^Number of patients8822 Mean BMI27.829.60.12Mean number of prior biopsies0.240.710.13Percentage of patients with prior surgeries36500.32Mean operative time (min)198.7238.70.01\*Mean estimated blood loss (cc)1852760.02\*Transfusion rate (%)1.118\<0.01\*Mean days with drain1.89.7\<0.01\*Percentage of patients discharged with drain3.468\<0.01\*Mean hospital stay1.74.9\<0.01\*Mean days with catheter10.413.8\<0.01\*^a^Asterisks indicate significant differences between leakage and no leakage groups

Recovery tended to be longer in patients with leaks, with hospital stays an average of 3.3 days longer. The most common indication for prolonged hospitalization was an ileus, which 55% of patients with leaks developed. The surgical drain tended to stay in longer in the patients with leaks, for an average of 9.7 versus 1.8 days. Additionally, 68% of patients with leaks were discharged from the hospital with the surgical drain indwelling versus 3.4% of patients without (Table [1](#Tab1){ref-type="table"}). Management included placing the catheter on mild traction, continuous antibiotics, and taking the drain off suction with caution to monitor for signs of a worsening ileus.

Management of these leaks should focus on prevention. In patients with enlarged prostates and/or median lobes, an exaggerated bladder neck is often encountered intraoperatively (Fig. [1](#Fig1){ref-type="fig"}). In our first 110 cases, when a discrepancy was found between the urethral stump and the bladder neck, the bladder neck was tailored anteriorly once the anastomosis was completed. We have since revised our anastomotic technique and now include posterior tailoring of the bladder neck prior to the vesicourethral anastomosis when the bladder neck is enlarged (Fig. [2](#Fig2){ref-type="fig"}). Using a double armed 2-0 monocryl at a total length of 25 cm, the bladder neck is tailored posteriorly (Fig. [3](#Fig3){ref-type="fig"}). This allows the ureteral orifices to be placed at a further distance from the vesicourethral anastomosis. With the same stitch, a running continuous vesicourethral anastomosis is performed over a 20 French catheter (Fig. [4](#Fig4){ref-type="fig"}). This maneuver facilitates a true water-tight running anastomosis by allowing correction of the size discrepancy between the urethra and bladder neck. With an additional 25 cases to date, we have not seen any further anastomotic leaks since incorporating posterior bladder neck tailoring with the vesicourethral anastomosis. Fig. 1Large intravesical lobeFig. 2Enlarged vesical neckFig. 3Tailored vesical neckFig. 4Running Vesical neck closure using tailoring stitch

Conclusion {#Sec5}
==========

With intraperitoneal access for laparoscopic radical prostatectomy, anastomotic leaks can lead to urine within the peritoneal cavity. This has the potential for chemical and metabolic derangements, particularly for the intraperitoneal cavity exposed to urine. These derangements include prolonged ileus, elevated serum creatinine and longer hospital stays. Vesicourethral anastomotic leaks are associated with a higher average blood loss and transfusion rate. Risk factors may include a higher BMI, prior abdominal surgery, and a history of multiple prostate biopsies.
